
but the evidence is fairly conclusive: 1. He had been
employed by the school for a period of only three years,
and typhoid fever outbreaks had occurred in two of
these years and not previously. 2. In his duties he
must have handled foodstuffs which were served in the
cafeteria uncooked. 3. While he denies having had
typhoid fever, it was stated by others that during a

previous epidemic he had a mild case of "walking
typhoid." The dairyman claimed that the man in
question had never handled milk, but it was well known
that the men of the farm interchanged work frequently.
The character of the outbreaks pointed either to an
intermittent carrier or to a carrier who only occasionally
had opportunity to infect food, as would be the case
with the present carrier. It must also be kept in mind
that at least half the school had received antityphoid
inoculations within a year, and that all the cases in the
second series occurred in the uninoculated.

summary
In investigation of two small intermittent outbreaks

of typhoid fever, a carrier was found who could have
been responsible for both.

A method of obtaining satisfactory specimens of
stools for examination some distance from the labora¬
tory was used with success.

ALKALI TOLERANCE IN PELLAGRA
M. X. SULLIVAN, Ph.D.

SPARTANBURG, S. C.

In work with urine 1 in 1917 it was found that a con-
siderable number of patients showed a tendency to an

increase in the output of ammonia either relative to
the total nitrogen or absolutely. The urinary findings
suggested that in. some cases, at least, there might be a

greater or less depletion of the alkali reserve.

Accordingly, late in the summer of 1917, a study of
the alkali reserve was started by means of the alveolar
air method and by the estimation of the carbon dioxid
bound by the blood plasma. The study of the alkali
reserve by these two methods was continued during
1918 and 1919.

Of fifty-six patients tested by Sullivan and Stan-
ton 2 for alkali reserve by the alveolar air method fol-
lowing the Plesch 3 technic as modified by Higgins,4 and
described in detail by Marriott,5 and by the estimation of
the carbon dioxid bound by the blood plasma according
to the Van Slyke and Cullen 6 method, using the Van
Slyke7 carbon dioxid apparatus and with collection
of the blood under oil without stagnation of blood or
loss of carbon dioxid, none showed a marked depletion
of the alkali reserve, about one third showed a slightly
subnormal level, while the greater number were within
normal limits. The patients as a whole, however,
tended to minimum normal levels by both methods.
Further, of those patients tested for the alkali reserve

by the two methods spoken of, a number showed an

increase in the output of urinary ammonia.
From the Pellagra Hospital, U. S. Public Health Service.
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In view of the fact that the pellagra patients studied
in 1918 and 1919 could be considered on the whole as
but minimum normals with respect to the alkali reserve,
and that in a number of cases there was an increase in
urinary ammonia, it became of interest to test out the
effect of administration of sodium bicarbonate on the
reaction of the urine. It has long been known that
large quantities of alkali are necessary to make the
urine alkaline in diabetes. Sellards found that large
amounts of sodium bicarbonate are necessary to make
the urine alkaline in Asiatic cholera 8 and in nephritis.9
Sellards calls this phenomenon "alkali tolerance," and
concludes that it indicates a condition of acidosis. Pal¬
mer and Henderson 10 independently studied the rela¬
tion between administration of sodium bicarbonate and
the reaction of the urine. They suggest that a condition
of acidosis may be assumed to exist when the adminis¬
tration of a quantity of alkali equivalent to 1 liter of
tenth normal solution of sodium bicarbonate, approxi¬
mately 8 gm. of sodium bicarbonate, fails to produce a
diminution in the acidity of the urine. As put by Van
Slyke and Cullen,6 the extremely practical alkali reten¬
tion test devised independently by Sellards and by
Palmer and Henderson appears to be an indirect mea¬
sure of the bicarbonate content of the body fluids as

represented by the plasma.
In our work, Sellards' procedure, as given in his

recent publication,11 was followed. According to Sel¬
lards, it is quite sufficient to give 5 gm. of sodium bicar¬
bonate by mouth every two or three hours until the
urine becomes neutral or alkaline to litmus. Under
normal conditions the ingestion of 5 gm. of sodium
bicarbonate is promptly followed by the excretion of at
least part of this amount in the urine, the reaction of
the urine to litmus changing from acid to alkaline in
the cold or on heating.

EXPERIMENTAL DATA

As soon as possible after the patient's admission to
the hospital, a twenty-four hour sample of urine was
collected for analysis with attention to the ammonia
content.12

The the venous carbon dioxid tension was deter¬
mined by the Plesch method. On a subsequent day the
tolerance to alkali was tested by the administration by
mouth of sodium bicarbonate dissolved in several hun¬
dred cubic centimeters of water. At 9 o'clock in the
morning the urine was voided, and 5 gm. of sodium
bicarbonate in water was given to each patient and then
every two hours until the urine was at least faintly alka¬
line. Before each administration of the bicarbonate the
urine was voided and tested. As judged primarily by the
extent of the erythema and dermatitis, and secondarily
by the state of malnutrition and general weakness, the
patients, with a few exceptions, had mild cases of pel¬
lagra. The results of the alkali tolerance study are
given in the accompanying table.

Of the fifteen pellagra patients mentioned in the
table, when tested by the alveolar air method two (Cases
68 and 78) showed a marked acidosis, three (Cases51, 59 and 67) showed a mild acidosis, while ten were
within normal limits. As regards alkali tolerance,

8. Sellards: Tolerance for Alkalis in Asiatic Cholera, Philippine J.Sc. B, Med. Sc. 5: 363, 1910.
9. Sellards: Bull. Johns Hopkins Hosp. 23:289, 1912.

10. Palmer, W. W., and Henderson, L. J.: Clinical Studies on Acid
Base Equilibrium and the Nature of Acidosis, Arch. Int. Med. 12: 153
(Aug.) 1913.

11. Sellards, A. W.: The Principles of Acidosis and Clinical Methods
for Its Study, Cambridge, Mass., Harvard University Press, 1917.

12. A report of this urine work will be published later by Sullivan
and Dawson.
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only four of these fifteen pellagra patients showed a
tolerance to sodium bicarbonate (Cases 51, 59, 68 and
78). Of these four patients, one (Case 78) came to
the hospital very weak, with diarrhea, unable to retain
food in the stomach, and died within a few days. In
this case, the urine was still acid after the administra¬
tion of 20 gm. of bicarbonate, when on account of the
patient's condition, which was not improved by sodium
bicarbonate, the administration of the bicarbonate was

stopped; one of the others (Case 68) was admitted in a

precarious condition with heavy diarrhea for some time,
but ultimately greatly improved and left the hospital in
good condition. The urine in this case, as tested in the
severe stage of the disease, was acid, even after the
administration of 50 gm. of sodium bicarbonate. In
Case 51, the patient on entrance was very weak with
heavy diarrhea. The tolerance test was not made until
the diarrhea had abated considerably. At the time for
testing, it required 15 gm. of bicarbonate to make the
urine slightly alkaline to litmus. In Case 59, without

VENOUS CARBON DIOXID TENSION AND ALKALI TOLERANCE
IN PELLAGROUS AND IN NONPELLAGRODS INDIVIDUALS

Grains of
Bicarbonate

Venous to Render Total Ammonia
Carbon Urine Nitrogen Nitrogen

Caso Dioxid Alkaline of of
Number Tension to Litmus Urine Urine

47 40 5 15.5775 0.3651

49
7,1

7,3
58
56
7,0
62
ta
07
(kS
70
74

40
30-35

35
4(1
35
30
35
4(1
30

11.2761 0.3568
7.093 0.5407

5
17,

4.880«
9.6817
4.1037
8.2875

11.0419
10.9626
5.5800

20-25 More than 50 2.6933
35 5 6.4407
35 5 4.9448

Control 1

5 7.9899
More than 20 .

5 15.2126

Control 2 40

Control 3 35

5

10

Control 4 35 Alkaline be- 4.2336
fore administering

bicarbonate; alkaline
2 hours after giving

5gr. NaHCOs

0.3332
0.1316
0.1531
0.2976
0.4222
0.7120
0.2741
0.3742
0.3525
0.4757

0.2626

0.815S

9.7710 0.3402

2.2420 0.2471

0.1841

Ammonia
Nitro¬
gen in

per Cent.
of Total Status of
Nitrogen Pellagra

2.34 Mild, complicated
with gonorrhea

3.17 Mild
7.62 Severe; compli¬

cated; intestinal
parasites

6.83 Mild
1.36 Mild
3.73 Mild complicated
3.59 Mild
3.82 Mild
6.49 Mild
4.91 Moderate

21.32 Severe; very weak
5.47 Mild
9.58 Severe dermal

type
3.29 Mild
_ Severe; died
5.36 Nonpellagrin; ex¬

cellent condition
3.4b

4.3 ,

Nonpellagrin; ex¬
cellent condition

Undernourished;
gonorrheal; non-
pellagrous

Nonpellagrin; ec-
zematous

diarrhea, the urine was slightly acid after 15 gm. of
bicarbonate. Of the four patients showing a varying
degree of tolerance to sodium bicarbonate, three had
diarrhea, and one of these patients was unable to retain
food. In the cases in which there was diarrhea and the
case in which the patient was unable to retain food,
it is possible that more or less of the bicarbonate was
not absorbed. One patient with no diarrhea showed a
mild tolerance to bicarbonate. None of the patients
showed an absolute increase in the ammonia output,
though two (Cases 68 and 74), with a small excretion
of total urinary nitrogen, gave a relatively large
ammonia nitrogen ratio.

With only a few exceptions, then, the pellagra
patients tested showed no tolerance to sodium bicar¬
bonate. It would seem, however, that with severe diar¬
rhea a condition of acidosis may obtain, as evidenced

by a lowered carbon dioxid tension in the alveolar air,
and a tolerance to sodium bicarbonate administered
by the mouth.

GENERAL CONCLUSIONS
The data on venous carbon dioxid tension and alkali

tolerance of the pellagra patients at the Pellagra Hos¬
pital in 1920 support the findings obtained with more
marked cases of pellagra in 1918 and 1919 by the
venous carbon dioxid tension method and by the carbon
dioxid bound by the blood plasma, that, as a rule,
the alkali serve in pellagra, though tending some¬
what downward, is within normal limits. Of fifteen
patients tested, only four showed an increase in toler¬
ance to sodium bicarbonate. Of these four patients,
only two showed a marked tolerance, and these two
patients had a severe diarrhea.

SO-CALLED PLEOMORPHIC STREPTO-
COCCI FROM HUMAN RESPIR-

ATORY TRACT

JOHN F. NORTON, Ph.D.

KATHERINE ROGERS, S.M.
AND

CONSTANTINE GEORGIEFF, S.M.
CHICAGO

Pleomorphism is not uncommon among bacteria.
The classic example is the group of diphtheria bacilli.
During the last few years a number of workers both
in this country and abroad have noted the finding of
streptococci in the nose and throat\p=m-\particularlybut not
exclusively in influenza\p=m-\havingmore or less varied
morphologic characteristics. These have sometimes
been designated as "diplostreptococci" and described
as having flattened sides or as elongated, or they have
shown a considerable variety of pleomorphism, with
club-shaped organisms as well as elongated forms.
Ribbert1 described such organisms during the influenza
epidemic of 1889-1890. In the 1918 epidemic, Little,
Garofalo and Williams,2 Averill, Young and Griffiths,3
Whittingham and Sims,4 and Donaldson 5 in Englandisolated pleomorphic streptococci. The latter investi-
gator described a pleomorphic streptococcus which he
designated as the "D" organism and suggested a possi-
ble connection between disease and the pleomorphic
state. In the same year, Mathers6 in this country
isolated a pleomorphic streptococcus from influenza
which produced flat, moist confluent colonies. Tun.ni-
cliff,6 Jordan,7 Zingher8 and Rosenow9 have also
reported the Mathers coccus, while Keegan 10 and Syn-
nott and Clarkll found pleomorphic organisms but
with a different colony appearance. Bernardi,·12 and

Influenza Studies, V, from the Department of Hygiene and Bac-
teriology, the University of Chicago.
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